



















































Set λ C2H2	(ppm) DME	(ppm) O2	(ppm) NO	(ppm) H2O	(ppm) Sourcea
1 0.2 500 50 280 0 5000 pw
2 0.2 500 200 370 0 5000 pw
3 0.2 500 200 370 500 5000 pw
4 0.2 500 0 250 500 7000 [23]
5 0.7 500 50 980 0 5000 pw
6 0.7 500 200 1295 0 5000 pw
7 0.7 500 200 1295 500 5000 pw
8 0.7 500 0 875 500 7000 [23]
9 0.7 500 0 875 0 7000 [22]
10 1 500 50 1400 0 5000 pw
11 1 500 200 1850 0 5000 pw
12 1 500 200 1850 500 5000 pw
13 1 500 0 1250 500 7000 [23]
14 20 500 50 28,000 0 5000 pw
15 20 500 200 37,000 0 5000 pw
16 20 500 200 37,000 500 5000 pw
17 20 500 0 25,000 500 5000 pw



















because	 this	 species	 is	 recognized	 as	 an	 important	 intermediate	 in	 hydrocarbons	 combustion	 and,	 at	 low	 to	 medium	 temperatures,	 it	 can	 be	 formed	 during	 the	 C2H2	 oxidation	 through	 the	 sequence:	
.	In	the	starting	mechanism	[7],	only	one	global	reaction	involving	glyoxal	decomposition	was	taken	into	account.
The	 full	 reaction	mechanism	 includes	100	species	and	613	reactions.	Thermodynamic	data	 for	 the	 involved	species	have	been	 taken	 from	the	same	sources	as	 the	origin	mechanisms.	The	most	 important
reactions	are	discussed	below,	and	the	final	updated	mechanism	is	provided	as	Supplementary	material.	The	Chemkin	version	can	be	obtained	directly	from	the	authors.










Fig.	 1	 shows	 the	 influence	 of	 the	 temperature	 and	 air	 excess	 ratio	 on	 the	 concentration	 of	 DME,	 C2H2,	 CO	 and	 CO2.	 For	 CO	 and	 CO2,	 the	 carbon	 yield	 has	 been	 defined	 as	 the	 COoutlet/2[C2H2	 +	 DME]inlet	 and














consumed.	The	CO	concentration	 reaches	a	maximum,	and	 the	CO2	 concentration	continuously	 increases	 reaching	a	higher	value	as	 the	conditions	become	 fuel	 leaner.	This	 is	 attributed	 to	 the	 fact	 that	after	 the	 initiation	of	 the







The	initiation	reactions	for	C2H2	conversion	include	its	 interaction	with	O2	 (reaction	 (R.1))	and	the	H,	O	and	OH	radicals.	The	addition	of	H	to	C2H2	 to	 form	vinyl	 radicals	 (reaction	 (R.7))	appears	 to	be	an	 important	C2H2
consumption	reaction,	especially	for	λ	=	0.2,	0.7	and	1.
This	reaction	is	in	competition	with	others	involving	interactions	of	C2H2	with	O	radicals	(reactions	(R.2)	and	(R.8))	and	also	with	OH	radicals,	but	with	a	minor	relevance	(reactions	(R.9)–(R.11)).
Under	 fuel-lean	conditions,	 the	C2H2	 interaction	with	OH	 radicals	 to	 form	C2H2OH	gains	 relevance	 (reaction	 (R.12)).	 For	 example,	 at	 873	K,	 the	 net	 rate	 of	 production	 of	C2H2OH	 through	 reaction	 (R.12)	 increases	 from
1.00	×	 10−15	mol/cm3	 s,	 for	λ	=	 0.2,	 to	 1.00	×	 10−11	mol/cm3	 s,	 for	λ	=	 20.	 The	 generated	 species	 are	 involved	 in	 reactions	with	 oxygen	molecular	 to	 form	glyoxal	 (OCHCHO,	 reaction	 (R.13)),	which	 seems	 to	 be	 an	 important
intermediate	in	combustion	of	hydrocarbons	as	it	can	be	formed	from	C2H2	oxidation	[28].	Glyoxal	reacts	with	OH	radicals	to	form	OCHCO	(reaction	(R.14)),	which	finally	decomposes	to	formyl	radicals	and	CO	(reaction	(R.15)).
On	the	other	hand,	the	conversion	of	DME	is	mainly	initiated	by	its	unimolecular	decomposition:




















































































The	 interactions	between	DME	and	NO,	 that	could	produce	a	NO	diminution,	were	also	analyzed	by	Alzueta	et	al.	 [27].	These	authors	 indicated	 that,	under	 fuel-rich	and	stoichiometric	conditions	and	temperatures	above





Reaction	rate	analyses	indicate	that	NO	is	converted	into	NO2	by	reaction	with	HO2	radicals	(reaction	(R.26)),	but	NO2	 is	recycled	back	to	NO	by	reaction	with	hydrogen	atoms	(reaction	(R.34))	and	CH3	 radicals	 (reaction
(R.35)),	so	no	net	reduction	of	NOx	is	achieved.
A	first-order	sensitivity	analysis	to	the	kinetic	parameters	included	in	the	mechanism	used	for	modeling	calculations	has	been	performed	for	selected	experiments,	both	in	the	absence	and	presence	of	NO.	The	impact	on	the	CO
concentration	 has	 been	 evaluated.	 Table	 2	 shows	 the	 results	 obtained.	 The	 temperatures	 chosen	 for	 the	 analysis	 correspond	 to	 the	 initiation	 conditions	 of	 the	 conversion	 of	 the	mixtures,	 i.e.,	 when	 CO	 has	 reached	 a	 value	 of
approximately	10	ppm.
Table	2	Linear	sensitivity	coefficients	for	CO	for	the	selected	setsa.
Reaction Set	2 Set	3 Set	6 Set	7 Set	10 Set	11 Set	12 Set	15 Set	16
1073	K 1073	K 1023	K 1023	K 973	K 998	K 998	K 848	K 798	K
0.433 0.402 0.929 0.930 1.128 1.001 1.023 1.056 1.714
0.018 −0.004 0.025 0.003 0.060 0.029 0.008 0.025 0.053
0.011 0.009 0.039 0.039 0.114 0.047 0.057 0.013 0.037
– – – – – – – 0.005 0.056
– – – – – – – 0.002 0.066
0.072 0.081 0.038 0.055 0.055 0.024 0.042 −0.001 −0.008
−0.185 −0.212 −0.063 −0.074 −0.084 −0.049 −0.063 −0.104 −0.256
0.007 – 0.021 – 0.183 0.037 – 0.286 0.001
0.057 0.055 0.015 0.015 0.019 0.011 0.013 0.000 0.001

















0.137 0.154 0.032 0.038 0.020 0.021 0.030 0.001 0.003
0.387 0.405 0.107 0.112 0.046 0.067 0.076 0.005 0.009
−0.006 −0.012 −0.007 −0.035 0.068 0.001 −0.043 0.037 0.017
0.006 0.009 0.007 0.017 −0.067 −0.001 0.021 −0.038 0.035
0.007 0.004 0.007 0.012 −0.003 0.007 0.016 0.007 0.010
0.839 0.861 0.167 0.170 0.024 0.073 0.071 – –
−0.348 −0.313 −0.304 −0.304 −0.479 −0.295 −0.353 −0.008 −0.008
−0.012 −0.003 −0.021 −0.011 −0.016 −0.026 −0.014 −0.017 0.023
−0.057 −0.067 −0.041 −0.051 −0.159 −0.043 −0.069 −0.033 0.831
0.063 0.065 0.024 0.024 0.007 0.016 0.016 0.002 0.000
– – – – −0.001 – 0.000 −0.026 0.140
– – – – – – – 0.006 −0.035
– – – – – – – 0.007 −0.041
– – – – – – – 0.001 −0.027
0.110 0.061 0.118 0.077 0.269 0.122 0.093 0.158 0.277
0.007 0.010 0.004 0.011 −0.062 0.000 0.014 −0.173 −0.204
– −0.011 – −0.004 – – −0.003 – −0.008
– 0.072 – 0.033 – – 0.031 – 0.020
– 0.005 – 0.011 – – 0.014 – 0.080
– 0.004 – 0.019 – – 0.024 – −0.022
– −0.010 – −0.017 – – −0.021 – −0.012
– 0.004 – 0.015 – – 0.035 – 0.049






































and	as	a	consequence,	acetylene	conversion	 is	shifted	 to	higher	 temperatures.	However,	 for	 fuel-lean	conditions,	 the	 trend	 is	 the	opposite,	and	 the	DME	presence	promotes	C2H2	conversion,	probably	due	to	 the
increasing	of	O	and	OH	radical	formation	which	is	favored	because	of	the	fuel-leaner	conditions.	Therefore,	both	DME	and	C2H2	conversions	are	shifted	to	lower	temperatures.

































































Supplementary	data	1	L.	Marrodán	et	al.,	Influence	of	dimethyl	ether	 	addition	on	the	oxidation	of	 	acetylene	in	the	absence	and	presence	of	NO,	Fuel	2016.573 574
Highlights
• Experimental	and	modeling	study	of	the	C2H2-DME	mixtures	oxidation.
• For	fuel-rich	conditions,	DME	presence	in	the	mixtures	delays	C2H2	consumption.
• For	fuel-lean	conditions,	DME	presence	in	the	mixtures	promotes	C2H2	consumption.
• An	effective	NO	diminution	could	be	achieved	depending	on	the	oxygen	availability.
• Competition	between	HCCO	+	NO	and	HCCO	+	O2	determines	the	final	NO	diminution.
Answer:	There	is	an	error	in	the	reaction	sequence.	Reaction	R.17	appears	twice.	The	second	time	it	appears	(after	reaction	R.	19)	has	to	be	deleted.
Query:	One	or	more	sponsor	names	may	have	been	edited	to	a	standard	format	that	enables	better	searching	and	identification	of	your	article.	Please	check	and	correct	if	necessary.
Answer:	It	is	OK.
Query:	Please	check	the	multi	media	component,	and	the	caption	has	been	set	correctly.
Answer:	It	is	NOT	correct.	
The	correct	form	is:	"Marrodán	et	al.,	Influence	of	dimethyl	ether	addition	on	the	oxidation	of	acetylene	in	the	absence	and	presence	of	NO,	Fuel	2016"
Query:	The	country	names	of	the	Grant	Sponsors	are	provided	below.	Please	check	and	correct	if	necessary.	‘MINECO’	-	‘Spain’,	‘FEDER’	-	‘Spain’.
Answer:	The	country	names	provided	are	the	correct	ones.
